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DISCLAIMER

Recoveryplansdelineatereasonableactionsthat arebelievedto be requiredto recoverand/or
protectlisted species.Plansarepublishedby theU.S. FishandWildlife Service,sometimes
preparedwith theassistanceof recoveryteams,contractors,Stateagencies,andothers.
Objectiveswill be attainedandany necessaryfundsmadeavailablesubjectto budgetaryand
otherconstraintsaffectingthepartiesinvolved,aswell astheneedto addressotherpriorities.
Recoveryplansdo notnecessarilyrepresenttheviewsnor theofficial positionsor approvalof
any individualsoragenciesinvolved in theplanformulation,otherthantheU.S. Fishand
Wildlife Service. Theyrepresenttheofficial positionof theU.S. FishandWildlife Service
only aftertheyhavebeensignedby the RegionalDirectororDirectorasapproved.Approved
recoveryplansaresubjectto modificationsasdictatedby newfindings,changesin species
status,andthecompletionofrecoverytasks.

Literature citations should read asfollows:

U.S. Fish andWildlife Service. 1996. Large-floweredSkullcapRecoveryPlan.
Asheville,NorthCarolina. 31 pp.

Additional copiesof this plan maybe purchasedfrom:

FishandWildlife ReferenceService
5430GrosvenorLane,Suite 110
Bethesda,Maryland 20814

Telephone:301/492-6403or
1-800/582-3421

Feesfor recoveryplansvary, dependinguponthenumberof pages.
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EXECUTIVE SUMMARY

Current Status: Scutellariamontanais listedasan endangeredspecies.Thereare 17 extant
populations(12 in Tennesseeandfive in Georgia)thatvary greatlyin size. Threepopulations
arepresumedextirpateddueto habitatalterations,includingdevelopmentand clear-cutting.At
thetime oflisting therewere 10 knownpopulationsofS. montana,with mostindividuals
occurringononly two sites. Habitatdestruction(asaresultof logging,wildfire, grazing,and
residentialdevelopment)threatensthespecies.

Habitat Requirementsand Limiting Factors: Scutellariamontanaoccursin slope,ravine,
andstream-bottomforestsin northwesternGeorgiaandadjacentsoutheasternTennessee.
Habitatlossandlackofinformationon appropriatemanagementarethefactorslimiting the
numberof viablepopulations.

RecoveryObjective: Delisting

RecoveryCriteria: Large-floweredskullcapwill be consideredfor delistingwhenthereare
15 protectedandmanagedself-sustainingpopulations.Populationsmustbe distributed
throughouttherangeandmustbe maintainedfor 10 years.

Actions Needed:

1. Searchfor additionalpopulationsand conducta statussurvey.
2. Protectknownpopulations.
3. Conductlong-termdemographicstudies.
4. Studytheeffectsofmanagementanddisturbanceregimes.
5. Maintainseedsandplantsexsitu.

Cost($OOOs):

~ f NEEDi [ NEED NEED3 NEEJI4 } NEEDS [TOTAL

FY 1 16.5 9.0 9.0 10.5 1.4 46.4

FY2 4.5 4.5 6.0 .4 15.4

FY 3 4.5 4.5 6.0 .4 15.4

FY4 4.5 6.0 .4 10.9

FYS 4.5 6.0 .4 10.9

FY6 4.5 6.0 .4 10.9

TOTAL 16.5 18.0 31.5 40.5 3.4 109.9
*Doesnot includelandacquisition.

Dateof Recovery: By 2012, if necessaryfundsareprovidedandall recoverycriteriaaremet.
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PART I

INTRODUCTION

Large-floweredskullcap (ScutellariamontanaChapman)is an herbaceousrepresentativeof
themint family (Lamiaceae)with 17 knownpopulationsin northernGeorgiaand southeastern
Tennessee.In 1986thetaxonwaslisted asendangeredby theU.S. Fishand Wildlife Service
(Service)(U.S. FishandWildlife Service1986). At thattime,thereweresevenpopulations
knownin Georgiaandthreein Tennessee.Thetaxonwasthreatenedby habitatlossdueto
timberingor development.Over90 percentofthe7,000individual plantsknownin 1986
occurredatonly two sites,neitherofwhich wascompletelyprotectedfrom knownthreats.
Scutellariamontanais listed asendangeredin Tennessee(TennesseeNaturalHeritage
Program)andasthreatenedin Georgia(GeorgiaDepartmentofNaturalResources,Freshwater
WetlandsandHeritageInventory).

History of the Taxon

1878 - Scutellariamontanawasdescribedby Chapman(1878).

1890 to 1973 - Collectionsweremadefrom severalsites,includingHamiltonCounty,
Tennessee,andpossiblyCatoosaCounty,Georgia.

1924 - Penlandreducedthetaxonto varietalstatus(Penland1924).

1927 - LeonardtreatedScutellariamontanaatspecificrank (Leonard1927).

1942 - Epling describedScutellariapseudoserrataasdistinct from Scutellariamontana.

1974 - Leo Collins rediscoveredpopulationsof Scutellariamontanain theMarshall
Forestin Georgia.

1975 - Servicepublishedanoticein theFederalRegisteracceptingareporton
endangered,threatened,or extinctplantsby theSmithsonianInstitution asa
petitionfor the listing ofScutellariamontana(U.S. FishandWildlife Service
1975).

1980 - Servicepublishedanoticein theFederalRegisterindicatingScutellaria
montanawasacategory1 candidatespecies(U.S. FishandWildlife Service
1980).

1983 - Leo Collinssubmittedinformationgatheredfrom severalyearsof researchon the
speciesto theU.S. FishandWildlife Service.

1983 - Servicepublishedanoticein theFederalRegisterindicatingachangefrom
category1 to category2 candidatefor Scutellariamontana( U.S. Fishand
Wildlife Service1983).



1984 - SurveyoftheTennesseeRiverGorgelocatedanadditionalpopulationin Marion
County,Tennessee(Hawks1985).

1985 - Serviceproposedlisting Scutellariamontanaasan endangeredspecies
(U.S. FishandWildlife Service1985)andrequestedcommentson theproposal.

1986 - ServicelistedScutellariamontanaasendangered(U.S. FishandWildlife Service
1986). TheServicehadinformationon 10 locationsfrom Georgiaand
Tennessee.

1986 - Marion Countypopulationsweresurveyedanddeterminedto containover
50,000plants(TennesseeNaturalHeritageProgram,no date);TennesseeValley
Authority botanicalsurveysaddedpopulationsnorthofthepreviousrange.

1993 - Marion Countypopulationswereresurveyed(Faulkner1993);Lookout
Mountainwassurveyed(McKerrowandPyne 1993).

Description(modified from Bridges1984b,Kral 1983,Collins 1976,Epling 1942)

Scutellariamontanais aperennialherbwith solitary,erect,squarestems,usuallyfrom 30 to
50 centimeters(cm)tall (Figure 1). Theleavesarelanceolateto ovate,on 1 to 2 cm petioles,
with blades5 to 8 cm longand3 to 5 cmwide, crenateto serratemargins,andhairy onboth
surfaces.Theinflorescenceis aterminal,leafy-bractedraceme,with orwithout pairedlateral
racemesat thebase. Thecalyx is two-lobed(characteristicofthegenusScutellaria).The
corolla is relatively large,2.6 to 3.5 cmlong, blueandwhite,andlacking afleshyridge
(annulus)within thecorollatubenearthetop ofthecalyx. Floweringoccursfrom mid-May to
earlyJuneandfruits maturein JuneandearlyJuly.

Bridges(1984b)stated,“The genusScutellariacanbe easilyrecognizedby its distinctive
calyx,with aprotrusion,or ‘cap’ on theupperlobe.” Within thegenusthereareotherspecies
with whichScutellariamontanacouldbeconfused.Bridges(1984b)listed someimportant
charactersthataspecimenmusthaveto be characterizedasScutellariamontana: (1) a
terminalinflorescence;(2) a largecorolla (atleast2.5cm long); (3) taperingor truncateleaf
bases,nevercordate;(4) amidstemwith atleastsomestipitateglandularhairs; (5) no sessile
glandson theupperleafsurface,(6) afairly denselypubescentlower leafsurface,oftenwith
glandularhairs;and,(7) acorollatubelacking an annuluswithin.

Inthefield, Scutellariamontana is mostlikely to be confusedwith S.pseudoserrata,which
hastransparentsessileglandson theupperleafsurfaceandhairsonly on theveinsandleaf
margins.In contrast,£ montanahasafine, even-mixedglandularandnonglandular“velvety”
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pubescenceon theupperandlower leafsurfaces. Twootherskullcapsthatcanoccurin the
sameregionareS. elliptica andS. ovata. Scutellariaellipticatendsto haveleafmarginswith
roundedteethandnoticeablylongerhairson theleaf Scutellariaovata hasstronglycordate
leafbases,andit flowerslater in theseason.TheAppendixincludesakey usedto distinguish
thesespecies.

Distribution

ExtantPopulations. Large-floweredskullcapis knownto occurin two countiesin Tennessee
andfour countiesin Georgia,within a limited areaoftheRidgeandValley andCumberland
Plateauprovinces(Figure2). Thereare 17 extantpopulations(12 in Tennessee,five in
Georgia)thatvary greatlyin size(Table 1). Detailedpopulationdatais availablefor the
MarshallForestandtheHicksGapsites(Faulkner1993,Kemp 1983).

ExtirpatedPopulations. Threepopulations,onefrom Tennessee(Hamilton County)andtwo
from Georgia(Gordonand Floyd Counties)arepresumedextirpateddueto habitatalterations.

Habitat

Bridges(1984b)describedthehabitatof Scutellariamontanaasfollows:

.rocky, submesicto xeric,well-drained,slightly acidic slope,ravineandstreambottom
forestsin theRidgeandValley and CumberlandPlateauprovincesofNorthwestern
Georgia,andadjacentsoutheasternTennessee(andprobablyAlabama).

Bridges(1984b)listed distinguishingcharacteristicsoftheforestswherelarge-flowered
skullcaparefoundas: (1) ahistoryofsomenaturalpineoccurrence;(2) acanopydominated
by oaksandhickories;(3) amostlydeciduousshrublayerwith someevergreenVaccinium;
(4) amoderatelydenseherb layerwith mesicandxeric species;and(5) thesiteoccurringon
well-consolidatedpaleozoicto precambrianstrata,oftenwith someexposedrock.

Forestcompositiondatahasbeencollectedon sitesin theMarshallForestandtheMarion
Countypopulations(Faulkner1993;Collins, unpublished;Lipps 1966). Datafrom thesites
whereScutellariamontanawasfirst studiedindicatethatit occurredin late-successional
forests. Additional sitessuggestthat it is moreof amid- to late-successionalspecies(Bridges
1984a;Collins, unpublished;Lipps 1966). At theMarion Countysite,Faulkner(1993)
observedlarge-floweredskullcappersistingin an areawheretimberingactivitieshadoccurred
andwheretheplantshadbeensubjectedto low-intensitygroundfires. He concludedthat
while individual plantsthat areestablishedprior to thedisturbancemaysurvive,recruitment
intodisturbedsitesis not likely.
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Bridges(1984b)notedthatlarge-floweredskullcapsitesoccuronavariety ofgeologicstrata,
including shale,chert,limestone,andsandstonefrom Cambrianto Pennsylvanianage. Most of
theTennesseesitesoccuron theUpperMississippianPenningtonFormationandLower
Pennsylvaniansandstonesand shales. Plantsfoundon LookoutMountainoccuron someof
theMississippianFormationsthatunderliethePennington(McKerrowand Pyne 1993).
Georgiasitesoccurpredominantlyon MississippianFormations,includingRome,Red
Mountain,andRockwood(Collins, unpublished).

Life History

Phenology.Collins (unpublished)describedthephenologyofthespeciesasfollows:

Nutletsarereleasedfrom mid-Juneto mid-July, overwinter,andapparentlygerminatein
late March. Matureindividualsthathaveperenneatedasrootstocksbeginshootgrowth
in late March. By earlyApril, plantsare5-10cmtall andarepushingthroughtheleaf
litter. Anthesistypically beginsduring mid-MayandcontinuesthroughearlyJune.
Pollinationis principallyexclusivelyby Hymenopteraof thesuperfamilyApoideae
(bees). Thecorolla shrivelssomewhatandfalls from thecalyx oneor two daysafter
pollination, presumablywithin 24 hoursof fertilization. Thecalyx closesaroundthe
developingfruit immediatelyaftercorollaabscission.During thenext two to fourweeks,
thecalyxandtheenclosednutletsenlargeandmature. Thecalyx thendehiscesby the
lossofthe upperlip and thenutletsarereleased.

A differentcourseis followed if fertilizationdoesnotoccur. Thecorollashrivels
markedlyandmayormaynotremainunitedto the calyx. Theentirecalyx, still openat
themouth, falls leavingthepedicelbare.

SeedDispersalandGermination. Collins (unpublished)statesthefollowing:

A methodfor long distancedispersal,heremeaningany distanceovertwo miles, is not
knownfor Scutellariamontana. Nonetheless,its opportunityfor suchdispersalseemsas
greatasfor its wide-rangingrelativesin thatnutlet morphologyandcalyxdehiscenceare
virtually identicalthroughoutthesection. Thus,the limited distributionofScutellaria
montanashouldnotbeattributedto an insufficientmeansofdispersalwithout further
study.

Conditionsrequiredfor germinationandestablishmenthavenotbeenstudiedto date.

ReproductiveBiology. Fieldobservationsof theMarshallForestpopulationweremadeby two
studentsfrom ShorterCollege(Kemp 1983,Stirling 1983). Thereproductivepotential they
observedseemedlow whencomparedto observationson relatedspecies(Collins,
unpublished).Stirling foundthatfewerthan40 percentof theflowersformedfruit, while
Kempobservedfewerthan 10 percentproducingfruit. Someof thedifferencein fruiting rate
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Figure 2. Generalized Range of ~utellaria m~fl~
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Extant populations of Scutellaria montana in Georgia and Tennessee.

POPULATION LAST

I__________I i~iCOUNTY(SITE) ~_OWNERSHIP SIZE SEEN THREATS

GEORGIA:

1. Floyd County (Blacks Bluff) TNC 250 1986 Lack of information
for management.

2. Floyd County (Marshall Forest) TNC 1,300 1986 Lack of information
for management.

3. Walker County (Missionary
Ridge)

Private 5 1986 Small population size.

4. Walker County (Hawkins Ridge) Private 60 1988 Development.

5. Gordon County (Armuichee) Private 35 1983 Development.

TENNESSEE:

6. Hamilton County (White Oak
Mountain)

Private 5 1981 Small population size.

1. Hamilton County (Chestnut
Ridge)

Private 100 1993 Development.

8. Hamilton County (Walden Ridge) Private 10,000 1993 Development.

9. Hamilton County (Murphey Hill,
Chickamauga Reservoir)

TVA 135 1986 Unauthorized use of
the area. Invasive
plants.

10. Hamilton County (Ware Branch,
Chi ckamauga Reservoi r)

IVA 30 1986 Heavy recreational
use.

Table 1.



Table 1 (Continued)

COUNTY(SITE) OWNERSHIP
POPULATION

SIZE
LAST
SEEN] THREATS
—

TENNESSEE(continued):

11. Hamilton County (Fairview
Slopes, Chickamauga Reservoir)

IVA 190 1986 Informal recreational
use.

12. Hamilton County (Booker T.
Washi ngton

TDEC
(Parks)

Few 1986 Heavy recreational
use.

13. Hamilton County (Big Ridge,
Chickamauga Reservoir)

IVA 130 1987 Lack of management
plan and inventory.

14. Hamilton County (Signal
Mountain)

Private 2,000 1986 Development.

15. Hamilton County (Hunters Road) Private 6 1989 Small population size.
Invasive_plants.

Lack of information
for management.

16a. Hamilton County (Lookout
Mountain)

NPS and
Private

238 1993

16b. Hamilton County (Lookout
Mountain)

NPS 39 1993 Dissected habitat and
recreational use.

16c. Dade County, Georgia (Lookout
Mountain)

NPS 8 1993 Small population size.

17a. Marion County (Bill McNabb
Gulf)

TDF Included
below

1993 Lack of information
for management.

llb. Marion County (Kelly’s Ferry
Slope)

IRGT Included
below

1993 Lack of information
for management.



Table 1 (Continued)

COUNTY(SITE) OWNERSHIP

POPULATION

SIZE

LAST

SEEN THREATS

TENNESSEE (continued): IDEC (SNA)TDF and j50.000 1199317c. Marion County (Hicks Gap) for management.Lack of information

Key to acrnnvm~ under “Owri~rshin” column

:

...... •1~ --

- National Park Service
- State Natural Area
- Tennessee Department of Environment and Conservation
- Tennessee Division of Forestry
- The Nature Conservancy
- Tennessee River Gorge Trust
- Tennessee Valley Authority

NPS
SNA
TDEC
TDF
INC
IRGI
IVA



maybe dueto climatic factors,butthe low rateneedsto be studied. Observationsover several
yearsarenecessarybeforethefactorsaffecting flowering andseedsetcanbe determined.

Predation,Competition,andDisease.Predationof matureplantsprior to seedsetmay
reducethereproductivecapacityon a site. Plantshavebeenobservedthathavebeen
eatento within inchesoftheground(Woster,ChattahoocheeNationalForest,personal
communication,1993;McKerrow, personalobservation,1993). Thisdamagewasmost
likely causedby deer. In addition,Desmodiumsp.andvineshavebeenseengrowingon
Scutellariamontana,causingtheplantto losesomeof its flowersprior to seedset
(McKerrow, personalobservation,1993). Someindividual plantshavebeenaffectedby
disease,but this appearsto affect only afew individualsandnot bea significantthreatto
the species.

Invasivespecies,suchasJapanesehoneysuckle(Lonicerajaponica)andprivet
(Ligustrumvulgare),arecurrentlyaproblemfor somepopulationsofScutellaria
montana. Thesespeciesarelikely to continueto be aproblemwheredisturbanceallows
thesespeciesto becomeestablished,suchason somesmallerpublic areasandon
privatelyownedsites.

ConservationMeasures

Themosteffectiveconservationmeasureto datehasbeentheprotectionofhabitat. This
hasbeenaccomplishedin largepart throughlandacquisition(Kellys Ferry Slopes,
MarshallForest)andthemanagementof public landasnaturalareas(HicksGap,Bill
McNabbGulf, ChickamaugaReservoir,BookerT. Washington,andLookoutMountain).
Continuedsuccess(i.e., theability to sustainpopulationsof Scutellariamontana)depends
on thesizeofthepopulations,thedegreeofisolationof thesite,and futuremanagement
practices.Severalpopulationson public landare“islands” surroundedby waterand
residentialdevelopment.

Hicks GapwasdesignatedaClassII StateNatural-ScientificArea in 1989(Tennessee
NaturalHeritageProgram,no date). Managementactivitiesotherthanhuntingarebeing
delayeduntil guidelinesfor themanagementof theareaaredevelopedin cooperationwith
theTennesseeDepartmentof EnvironmentandConservation(Division ofEcological
Services)andtheTennesseeRiver GorgeTrust(TennesseeDivision ofForestry1990).

In additionto habitatprotection,intensivesurveysof theMarion County,MarshallForest,
andLookoutMountainsiteshavebeenconducted(Faulkner1993,McKerrow andPyne
1993,Kemp 1983). At all threeof thesesites,long-termmonitoringhasbeenproposed
(Rob Sutter,TheNatureConservancy,SoutheastRegionalOffice, personal
communication,1993;Faulkner1993;Kemp 1983).
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In Georgia,plantshavebeensuccessfullytransplantedfrom asiteslatedfor development
andhavebeenrelocatedto two sitesin theChattahoocheeNationalForest(Woster,
personalcommunication,1993). Theplantswerecollectedwhile theywereflowering and
wereheldby theAtlantaBotanicalGardenover thewinter. Theywereplacedon slopes
facing botheastandwest,wheretheyhavebeenmonitoredfor two field seasons.

RecoveryStrategy

Long-termmonitoringofScutellariamontanaonprotectedlandis an importantstrategy
for therecoveryof thespecies.Monitoring shouldincludepermanentplots on areaswith
differentmanagementhistoriesandforestcompositions. By following individual plants
andplotsthroughseveralyears,trendsin recruitment,mortality, and reproductive
capacitycanbedetermined.With plots in avarietyof foresttypesandmanagement
histories,theeffectsofdisturbanceandmanagementactivitieson reproductivecapacity
canbe followed.

Life history studies,including studiesofpollination and germinationrequirements,
phenology,andseeddispersal,couldbe acomponentofamonitoringprogram.
Determinationofgerminationrequirementswill requirelaboratorystudies.

TheTennesseeRiver Gorge,Hicks Gap,andMarshallForestsitesoffer thegreatest
potentialfor gainsin studyingthis speciesover arangeofconditions. LookoutMountain
wouldbeanotherimportantsitefor study;it providesa fairly largeandrelatively
undisturbedarea,wheremonitoringwould beuseful.

Theprotectionof sizeablepopulationsthatoccuron privateland is anotherimportant
componentoftherecoveryof Scutellariamontana. Currently,the secondandthird
largestpopulationsoccuron privateland. Thesesitessupportpopulationsconsiderably
largerthanseveralpublicly ownedandprotectedsites.

A searchfor additionalpopulationsof Scutellariamontanathroughoutsoutheastern
Tennessee,northwesternGeorgia,andnortheasternAlabamawill alsobeconductedto try
to increasethenumberofknownextantpopulations.

Managementplansshouldbe developedfor public landthat is managedfor recreation.
Theplansshouldincludelimiting accessto areasofhabitatfor Scutellariamontanaand
theremovalof invasiveplantspeciesthat threatenpopulationson thosesites. Additional
managementneedsshouldbe incorporatedinto themanagementplansastheneedsare
identified.

Propagationmethodsshouldbe tested,andseedsshouldbe placedin long-termstorage.
Propagationfrom cuttingshasshownsomesuccessandshouldbeinvestigatedfurther
(Patrick,GeorgiaDepartmentof NaturalResources,FreshwaterWetlandsHeritage
Inventory,personalcommunication,1993).
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PARTII

RECOVERY

A. RecoveryObjectives

Scutellariamontana(large-floweredskullcap)will be consideredfor delistingwhenthere
are 15 adequatelyprotectedandmanagedself-sustainingpopulations.Populationsmust
bedistributedthroughouttherangeandmustbe maintainedfor 10 years. A population
will be consideredadequatelyprotectedwhenit is legally protectedandall neededactive
managementis provided. A populationwill be considered“self-sustaining”if monitoring
datasupporttheconclusionthat it is reproducingsuccessfullyandis stableor increasing
in size. Theminimumnumberof individualsnecessaryfor aself-sustainingpopulation
shouldbeconsideredto be at least100 until otherwisedeterminedby demographic
studies. If numbersofdiscretepopulationsincreaseto 25 (becauseofthe
discovery/establishmentof additionalpopulations)or thenumberofprotectedand
managedself-sustainingpopulationsbecomes10 ormore(distributedthroughoutthe
knowngeographicrange),thespecieswill beconsideredfor downlistingto threatened
status.
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B. Narrative Outline

1.Searchfor additionalpopulationsof Scutellariamontanaandprioritize sites for
~tQI~IQn. Sincethespecieswaslisted, severaladditionalpopulationshavebeen
discoveredthroughthoroughinventoriesof specificareas. Withouta focusedeffort,
thepotentialfor increasingtheknownnumberofpopulationsis slim. Theability to
prioritizeandprotectthehighest-qualitysiteswill dependon havingcomplete
informationon extantpopulationsofthespecies.

1.1 Searchfor additionalpopulations.A searchshouldbeconductedin southeastern
Tennessee,northwesternGeorgia,andthenortheasterncornerof Alabama,where
thephysiographiccharacteristicsareconsistentwith theknownhabitatfor
S. montana. Theshortflowering seasonfor thespeciesmaymeanthis search
will needto be conductedovertwo field seasonsorthatthesearchareawill need
to bedivided amongindividuals.

12 Conductstatussurvey. Sincethetime oflisting, informationhasbecome
availableon additionalpopulationsandfield observationshavebeenmadeby
manyindividuals. In conjunctionwith asearchfor additionalpopulations,a
statussurveyreportshouldbewrittento synthesizenewinformation.

1.3 ~iiIj~~j~. Privatelyownedsitesshouldbe rankedaccordingto population
size,plantvigor, andhabitatcondition. High-priority sitesshouldbeprotected.
Newinformationfrom thesearchfor additional populationsandthestatus

surveyreportshouldbe incorporatedasit becomesavailable. Genetically
diversepopulationsshouldbegivenpriority overthosewith low diversity (see
Task5).

2. Protectknownpopulations.Of the17 populationscurrentlyknown,eight are
protectedthoughpublic ownershipor by theTennesseeRiver GorgeTrust andThe
NatureConservancy.Eight populations,including thesecondandthird largest,are
privatelyowned.Onepopulationin HamiltonCounty,Tennessee,occursonpublic
andprivateland. Theprotectedsitesneedmanagementplans in orderto effectively
protectScutellariamontana.

2.1 Contactlandowners.Determineandprovideappropriatelevel of protection

.

Landownersshouldbe contacted,informedthatS. montanais on theirland, and
told aboutpotentialthreatsto thespecies.If possible,negotiationsshouldbegin
to achievethedesiredlevel ofprotection. Typesofprotectioninclude
managementagreements,conservationeasements,and acquisition. Registryasa
naturalareais possible,but the limitationsto this typeofprotectionneedto be
recognized--itis temporary,nonbindingprotection. Thecostofthis taskwill
vary,dependingon thetypeofprotectionpossibleandtheamountofbuffer land
that is necessaryto adequatelyprotectthesite.
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2.2 Developmanagementplansfor eachprotectedpopulation. Managementneeds
for S. montananeedto be determinedbeforethis taskcanbe completed(see
Task4). Preliminaryplansshouldbe developedthat dealwith threats(e.g.,
invasivespecies,tramplingby unauthorizeduse,and incidentaldamagethrough
recreationaluse).Thesitesaffectedby theseplansneedto monitoredsothe
effectivenessof theprotectivemeasurescanbe determined,andmanagement
changescanbe madewhennecessary.

3. Conductlong-termmonitoringofknownpopulations.All populationsshouldbe
monitoredannuallyfor thefirst 5 yearsto checkthenumberof individualsandto
determinethreatsto thepopulations.Forthe largerprotectedpopulations,this
should includepermanentplots (seeTask4).

4. Determinetheeffectsofpotentialmanagementtechniques.Observationsby
individualsin thefield canhelpdirect studiesto documentthe effectsof potential
managementtechniqueson populationsofS. montana. This work should
incorporateknowledgeaboutsitemanagement,disturbancehistory,andforest
composition.

Bridges(1984b)hadthefollowing recommendationwith respectto monitoring
S. montana. In small populations,everyplantcouldbe identifiedandfollowed. In
largerpopulations,quadratscouldbeplacedrandomlyorsystematicallythroughout
thepopulation. Areasofvaryingdensities,competitivedifferences,and
microhabitatsshouldbesampled.Measurementsshouldincludeheight,numberof
flowers,numberoffruit set,plantvigor andcondition,cover,andcompetitionwithin
aradiusof 1 foot. In addition,predationand diseaseshouldbe noted.

4.1 Investigatetheeffectsofpastdisturbances.Long-termtrendsandeffectsof
differentmanagementanddisturbanceregimesneedto be studied. Faulkner
(1993)observedplantsthathad survivedin an areawheretimberingactivities
hadoccurredandwheretheplantshadbeensubjectedto low-intensity fires.
Until long-termtrendsaremeasuredon areasof differentdisturbanceand
managementregimes,theeffectsofthesefactorson thesurvivaland
reproductivecapacityof thespecieswill notbe known.

Permanentplotswith manydifferentmanagementhistoriesshouldbe
established.Eachtreatmentshouldbe replicatedwithin asiteandbetween
siteswhenfeasible.TheTennesseeRiverGorgeTrustlHicksGaparea,
MarshallForest,andLookoutMountainseemto be theareaswheredifferent
sitehistorieswould be availablefor study.
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4.2 Investigatetheeffectsof differencesin canopycover(i.e.. light level) on the
reproductivecapacityofthespecies.Dataoncanopycoverandlight reaching
theforestfloor shouldbe collectedfrom thepermanentplots andtestedfor a
correlationbetweenlight level andsomemeasureof reproductivesuccess.

4.3. Determinetheeffectsofvarioustimberingmethods.If activetimber
managementis conductedon asitewith S. montana,theeffecton the
populationshouldbe monitoredthroughtheplacementofpermanentplots
prior to treatment.Theplots shouldberevisitedin subsequentblooming
seasonsto determinetheeffectsoftimberingon theplants. Somecommon
practicesoftheTennesseeDivision of Forestryshouldbeconsideredas
possibletreatmentsto be tested.ForPrenticeCooperStateForest,these
includeintermediateselection,hardwoodgroupselection,and salvage
(TennesseeDivision ofForestry1990). Even-agedmanagementandpine
groupselectionarenot likely to provideany benefitto thespeciesandshould
thereforebe avoided.

4.4 Testmanagementoptionsfor controlling invasivespecies.Invasivespeciesare
threateningsomepopulationsofS. montana. Manualremovalseemsto be the
mostreasonablemethodfor theremovalof invasivespeciesthatarein direct
competitionwith S. montana. HerbicidescouldadverselyaffectS. montana,and
fire is likely to increasecompetitionfrom vines(Bridges1984b). If the invasive
speciesarenot in directcompetitionwith Scutellariabut areencroachingon the
site,mowing, burning,andherbicideapplicationcouldbe tested. Theresponse
of thepopulationshouldbe documentedasapartofthe long-termsite
monitoring.

5. Examinegeneticdiversitywithin andbetweenpopulations.A studyofthespecies’
geneticdiversity shouldbe conducted,andpopulationsthat aregeneticallydiverse
shouldbe identified. This informationshouldthenbe usedto helpsetpriorities for
thepreservationofgeneticdiversity. Informationon geneticvariability will help
determinethenumberofpopulationsandpopulationsizenecessaryto successfully
maintainthespecies.

On thetwo siteswhereS. montanaandS. pseudoserratabothoccur(Lookout
MountainandtheTennesseeRiverGorge),geneticstudiesto identify the isolating
mechanismscouldbe pursued.This could includefield observationsofphenotypic
differencesthatmakethespeciesappeardistinctto potentialpollinators(character
displacement),alongwith geneticstudiesthatwould indicatethemechanismsthat
couldserveto maintainthedistinctspecies.
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6. Maintainplantsand seedsexsitu. To protectagainstthe lossofapopulation,
attemptsatpropagation,usingcuttings, shouldbe attempted.In addition,seeds
shouldbe maintainedata long-termseedstoragefacility.

6.1 Maintainplantsexsitu. Plantsfrom severalpopulationsshouldbe propagated,
andliving collectionsshouldbe maintained.TheAtlantaBotanicalGardenhas
beendoingsomeofthis work andshouldthereforebe a goodresourcefor future
activities.

6.2Maintainseedsexsitu. Seedcollectionfrom distinctpopulationsshouldbe
maintainedin long-termstorage. Viability of theseedsshouldbe checked
periodically; seedsshouldbe replacedwith freshcollectionsasneeded.
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PART III

IMPLEMENTATION SCHEDULE

Priorities in column 1 ofthefollowing ImplementationScheduleareassignedasfollows:

1. Priority 1 - An actionthatmu~Ibe takento preventextinctionorto preventthespecies
from decliningirreversiblyin thef~kk future.

2. Priority 2 - An actionthatmustbe takento preventasignificantdeclinein species
population/habitatqualityor someothersignificantnegativeimpactshortof
extinction.

3. Priority 3 - All otheractionsnecessaryto meettherecoveryobjective.

Key to Acronyms Usedin This Implementation Schedule

ABG - AtlantaBotanicalGarden
CPC - Centerfor PlantConservation
FWS - U.S.FishandWildlife Service
TE - EndangeredSpeciesDivision, U.S. FishandWildlife Service
NPS - NationalParkService
SHP - StateNaturalHeritageProgramsin Tennessee,Georgia,andAlabama
TDF - TennesseeDivision ofForestry
TNC - TheNatureConservancy
TRGT - TennesseeRiverGorgeTrust
TSP - TennesseeStateParks
TVA - TennesseeValley Authority
R4 - Region4 (SoutheastRegion),U.S. FishandWildlife Service
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LARGE- FLCMERED SKULLCAP IMPLEMENTATION SCHEDULE

Priority
Task

Number Task Description
Task

Duration
Responsible Agency

FWS Other
Cost Estimates ($OOOs)

FYi FY? FY3 Coninents

2
2

2

1 1
—

1 2

Search for additional populations. 1 year R4ITE

—

R4/TE

SHP 13 5
—

3 0

— —

Three states.
6 weeks.

Conduct status survey. 1 year SHP One person;
1 month.

2 1 3 Prioritize sites. 1 year R4/TE SHP Included in
status survey
(Task_1.2).

Three states;
2 weeks.
Acquisition
cost not
included.

2 2 1 Contact landowners. Determine and
provide appropriate level of
protection.

Ongoing R4/TE SHP 4 5 4 5 4.5

2 2.2 Develop management plans. 1 year R4/TE TROT. TDF.
TNC, TSP.
SHP

4.5 Six weeks.

2 3.0 Conduct long-term monitoring. Ongoing R4ITE TRGT, TOF.
TNC. TSP,
NPS. SHP

9.0 4.5 4.5 Set up two
states--one
person;
6 weeks.

2 4.1 Investigate the effects of past
disturbance.

3 years R4/TE TRGT. TDF,
THP

3.0 1.5 1.5 Set up-
1 month.

2 4.2 Investigate the effects of
differences in canopy cover.

3 years R4/TE TRGT. TDF,
THP

3.0 1.5 1.5 Set up--
1 month.

2 4.3 Determine the effects of various
timbering methods.

3 years R4/TE TOF. TRGT,
THP

3.0 1.5 1.5 Set up--
1 month.

2 4.4 Test management options for
controlling invasive species.

3 years R4/TE TVA 1 5 1 5 1.5 Two weeks.

3 5.0 Examine genetic diversity within

and between populations.

1 year R4/TE 5 0

3 6.1 Maintain plants ex situ. Ongoing R4/TE ABG. CPC 10

3 6.2 Maintain seeds ex situ. Ongoing R4/TE CPC 04 04 04
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PARTIV

LIST OF REVIEWERS

Thefollowing agencies,organizations,andindividuals weremailedcopiesofthis recovery
plan. This doesnot imply that theyprovidedcommentsorendorsedthecontentsofthis plan.

Dr. FaithCampbell
ResourceSpecialist
NaturalResourcesDefenseCouncil
1350NewYork Avenue,NW.
Washington,DC 20005

Centerfor PlantConservation
MissouriBotanicalGarden
P.O.Box 299
St. Louis, Missouri 63166

EnvironmentalQuality Staff
(SPB25228P)
TennesseeValley Authority
Knoxville, Tennessee37902-1499

Mr. David Hoge
AlabamaForestryCommission
513 MadisonAvenue
Montgomery,Alabama 36130

TheAlabamaConservancy
2717SeventhAvenue,South,Suite201
Birmingham,Alabama 35233

Mr. JohnW. Hodnett,Director
AlabamaDepartmentofConservationand
NaturalResources

64 NorthUnionStreet
Montgomery,Alabama 36130
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Mr. CharlesD. Kelley, Director
Division ofGameandFish
AlabamaDepartmentofConservationand
NaturalResources

64 NorthUnion Street
Montgomery,Alabama36130

Dr. JohnD. Freeman
DepartmentofBotanyandMicrobiology
AuburnUniversity
Auburn,Alabama 36830

TheNatureConservancy
28212nd Avenue,South,NumberC
Birmingham,Alabama 35233-2811

Mr. ScottGunn
NaturalHeritageProgram
AlabamaDepartmentofConservation
andNaturalResources

64 NorthUnion Street,Room752
Montgomery,Alabama 36130

*Dr Leo Collins

Forestry,Fisheries,andWildlife Division
TennesseeValley Authority
Norris, Tennessee37828

TheNatureConservancy
2002RichardJonesRoad,Suite304-C
Cookeville,Tennessee37215

Dr. Bob Kral
BiologyDepartment
VanderbiltUniversity
Box 1705,StationB
Nashville,Tennessee37235

Mr. Milo Pyne
TennesseeNaturalHeritageProgram
401 ChurchStreet
8th Floor, L&C Tower
Nashville,Tennessee37243-0447
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Ms. Alexa McKerrow
EcologicalServicesDivision
TennesseeDepartmentof Environment

andConservation
401 ChurchStreet
8th Floor, L&C Tower
Nashville,Tennessee37243-0447

*Ms AndreaShea

EcologicalServicesDivision
TennesseeDepartmentofEnvironment
andConservation

401 ChurchStreet
8thFloor, L&C Tower
Nashville,Tennessee37243-0447

Mr. RoyJensen
Division ofParksandRecreation
TennesseeDepartmentof Environment
andConservation

401 ChurchStreet
8th Floor, L&C Tower
Nashville,Tennessee37243-0447

Mr. GaryMyers,ExecutiveDirector
TennesseeWildlife ResourcesAgency
Ellington Agricultural Center
P.O.Box 40747
Nashville,Tennessee37204

TennesseeStatePlanningOffice
Attention: Mr. KeelHunt
660 CapitolHill Building
Nashville,Tennessee37219

Dr. Murray A. Evans
BotanyDepartment
UniversityofTennessee
Knoxville, Tennessee37916

Mr. EdwardSchell
416 LambethDrive
JohnsonCity, Tennessee37601-1042
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Dr. EugeneWofford
CuratorofHerbarium
Departmentof Botany
Universityof Tennessee
Knoxville, Tennessee37916
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U.S. ForestService
3825 E. Mulberry
Fort Collins,Colorado 80524

Mr. RobertJoslin
RegionalForester
U.S. ForestService
1720PeachtreeRoad,NW., Suite800
Atlanta,Georgia30367

NaturalResourcesDefenseCouncil, Inc.
40West20th Street
NewYork, New York 10011

NewEnglandWildflower Society,Inc.
Gardenin theWoods
HemenwayRoad
Framington,Massachusetts01701

Dr. JaniceCoffey Swab
ConservationCommittee
AmericanSocietyofPlantTaxonomists
MeredithCollege
HunterHall, 3800HillsboroughStreet
Raleigh,NorthCarolina 27607-5298

DepartmentofBotany
NationalMuseumofNaturalHistory
SmithsonianInstitution
Washington,DC 20560

Traffic U.S.A.
World Wildlife Fund
125024thStreet,NW., Suite500
Washington,DC 20037
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TheGardenClub ofAmerica
598 MadisonAvenue
New York, NewYork 10022

Dr. SusanH. Lathrop,ExecutiveDirector
AmericanAssociationofBotanical
GardensandArboreta,Inc.

786 ChurchRoad
Wayne,Pennsylvania19087

TennesseeNativePlantSociety
do DepartmentofBotany
Universityof Tennessee
Knoxville, Tennessee37916

Mr. JoeJacob
TheNatureConservancy
P.O. Box 2267
ChapelHill, NorthCarolina 27514

*Mr. RobSutter

TheNatureConservancy
P.O.Box 2267
ChapelHill, NorthCarolina 27514

Mr. RobertMcCartney
Woodlanders
1128ColletonAvenue
Aiken, SouthCarolina 29801

Mr. BobRochelle
Division ofForestry
TennesseeDepartmentofEnvironment
andConservation

401 ChurchStreet
8th Floor, L&C Tower
Nashville,Tennessee37243-0447

Dr. PaulSomers
Division ofFisheriesandWildlife
FieldHeadquarters
Route135
Westboro,Massachusetts01581
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Ms. DeborahBaker
SouthernTimberPurchasersCouncil
2900ChambleeTuckerRoad,Building 5
Atlanta,Georgia 30341

Dr. Brian R. Chapman
EndangeredSpeciesManagement
TheUniversityofGeorgia
D. B. WarnellSchoolofForestResources
Athens,Georgia 30602-2152

Mr. JimCandler
GeorgiaPowerCompany
5131 MannerRoad
Smyrna,Georgia 30080

Dr. Kim Coder
ExtensionForestry
Universityof Georgia
Athens,Georgia 30602

Dr. Mike Dirr
HorticultureDepartment
Universityof Georgia
Athens,Georgia 30602

Dr. WayneFaircloth
DepartmentofBiology
ValdostaStateCollege
Valdosta,Georgia 31698

Director
GameandFishDivision
GeorgiaDepartmentofNaturalResources
Floyd TowersEast,Suite1362
205 Butler Street,SE.
Atlanta,Georgia30334

Dr. SamuelJones
BotanyDepartment
UniversityofGeorgia
Athens,Georgia 30602
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Dr. William H. Redmond
RegionalNaturalHeritageProject
TennesseeValleyAuthority
Norris, Tennessee37828

U.S. Army CorpsofEngineers
SavannahDistrict
ATTN: SteveCaburPD-El
P.O.Box 889
Savannah,Georgia 31402-0889

District Engineer
U.S. Army CorpsofEngineers
668Clifford DavisFederalBuilding
Memphis,Tennessee38103

GeorgiaDepartmentofNaturalResources
FreshwaterWetlandsand HeritageInventory
2117U.S. Highway278, SE.
SocialCircle, Georgia 30279

Mr. FrankieSnow
SouthGeorgiaCollege
Douglas,Georgia31533

Dr. Lewis Lipps
ShorterCollege
Box 11
Rome,Georgia30161

Dr. Philip Greear
ShorterCollege
Box2
Rome,Georgia30161

Mr. GrahamHawks
TennesseeRiver Gorge
NaturalHeritageTrust
735 BroadStreet
Suite203, JamesBuilding
Chattanooga,Tennessee37402

26



Mr. HampSimpson
GeorgiaDepartmentof Agriculture
EntomologyandPesticides
Capitol Square
Atlanta,Georgia 30334

Dr. Bob Cook
ArnoldArboretum
125 Arborway
JamaicaPlain,Massachusetts02130

EnvironmentalProtectionAgency
HazardEvaluationDivision - EEB (T5769C)
401 M Street,SW.
Washington,DC 20460

ProjectManager(7507C)
EnvironmentalProtectionAgency
EndangeredSpeciesProtectionProgram
EnvironmentalFateandEffectsDivision
Office ofPesticidePrograms
401 M Street,SW.
Washington,DC 20460

TheNatureConservancy
EasternRegionalOffice
201 DevonshireStreet,5thFloor
Boston,Massachusetts02110

Mr. Rich Owings
NorthCarolinaArboretum
P.O.Box 6617
Asheville,NorthCarolina 28816

Mr. Rob Gardner
Curatorof RarePlants
NorthCarolinaBotanicalGarden
UniversityofNorthCarolina- ChapelHill
CB# 3375,TottenCenter
ChapelHill, NorthCarolina27599-3375
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Mr. Alan Smith
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Mr. JuliusT. Johnson
DirectorofPublicAffairs
TennesseeFarmBureauFederation
P.O. Box 313
Columbia,Tennessee38401

Lt. Col. JohnWhisler
District Engineer
U.S. Army CorpsofEngineers
P.O.Box 1070
Nashville,Tennessee37202-1070

Ms. LonnetteG. Edwards
USDAFS - SEFES
Departmentof Forestry
ClemsonUniversity
Clemson,SouthCarolina 29634-1003

U.S. ForestService
Wildlife, Fisheries,andRange
1720PeachtreeRoad,NW.
Atlanta,Georgia 30367

FishandWildlife ReferenceService
5430GrosvenorLane,Suite 110
Bethesda,Maryland 20814

Dr. GaryB. Blank
NorthCarolinaStateUniversity
Box 8002
Raleigh,NorthCarolina 27695-8002
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Ms. Juliet Mason
4700King Street,Suite500
Alexandria,Virginia 22302

Mr. PeterD. McKone
FreeseandNichols, Inc.
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Fort Worth, Texas 76109-4895

Mr. ThomasA. Wojtalik
EnvironmentalEngineer
MR 5K-C
TennesseeValley Authority
1101 MarketStreet
Chattanooga,Tennessee37402-2801

Mr. Kirk Ewart
P.O. Box 50
Boise,Idaho 83728

Mr. Don Goode
EnvironmentalProtectionAgency
PesticideSection
345 CourtlandStreet
Atlanta,Georgia 30365

Mr. AndrewHaines
Roy F. Weston,Inc.
Life SystemsDepartment
Building 5-1
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WestChester,Pennsylvania19380-1499

Ms. Alice L. Gustin
Publisher/Editor
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P0.Box 468
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TheNatureConservancy
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Mrs. Ruby Pharr
111 York Street
Morganton,NorthCarolina 28655

Mr. CharlesP. Nicholson
TennesseeValley Authority
400 WestSummitHill Drive
Knoxville, Tennessee37902-1499

Dr. HarrietGillett
World ConservationMonitoringCentre
219 HuntingdonRoad
CambridgeCB3 ODL
UnitedKingdom

* IndependentPeerReviewers
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PART V

APPENDIX

Thefollowing key is providedfor usein theUplandprovincesof Georgia,Alabama,and
southeasternTennesseefor Scutellariawith few, erectstems,leafbasestruncateor tapered
(neverstronglycordate),andcrenateorserrateleafmargins. (Key from Bridges 1 984b.)

1.Secondinternodebelowthebaseofthe inflorescence(midstem)with at leastsome
stipitate-glandularhairs,usuallydenselyhairy 2

2. Lower leafsurfaceshairyonly alongtheveins 3

3. Uppersurfacesofthe leaveswith sessileglands(Corolla24-33mmlong)
S. PseudoserrataEpling

3. Upperleafsurfaceswithoutsessileglands,usuallysparselyhairy (Corolla
14-18mm long)

S. elliptica Muhl.

2. Lower leafsurfaceswith soft, appressed,oftenglandularhairsdistributedoverthe
surface,alsopilosealongthemain veins(Corolla26-35 mm long)

S. montanaChapm.

1.Secondinternodebelowthebaseof theinflorescence(midstem)hairy or glabrous,but
with no stipitate-glandularhairs 4

4. Lower leafsurfacesevenlypubescentwith shortcurledor spreadinghairs
S. incanaBiehiervar. incana

4. Lower leafsurfacesglabrous,orpiloseonly alongthemainveins 5

5. Stemsglabrousorglabrate;leavessparselyhairy or glabrous 6

6. Upperleafbladeslargest,only 4-6pairsofrelatively thin leavesbelowthe
inflorescence,(corolla> 21 mm long)

S. serrataAndr.

6. Medianleafbladeslargest,usually8-15pairsbelowthebaseofthe
inflorescence(corolla< 21 mmlong)

S. incanaBiehlervar.punctata(Chapm.)Mohr

7. Baseofstemswith stipitate-glandularhairs
£ alabamensisAlex.

7. Baseof stemhairy, butwithout stipitate-glandular
hairs 8

8. Stemhairsrelativelyshortandcurving
S. elliptica Muhl. var. elliptica

8. Stemhairs 1-2 mmlong, spreading
£ ellipica MuhI. var. hirsuta(Short)Fern.
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